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Abstract
Freespace optical communication (FSO) has the advantage of ultrawide band-
width. However, typical FSOs such as LED-based light communication and laser
communication face challenges of attenuation and mobility, respectively. We present
the resonant beam communication (RBCom) system, which can realize high-rate and
mobile FSO. We propose the analytical model to depict its power and information
transfer procedures. The numerical results show that RBCom can achieve 9 Gbit/s
with 200 mW received optical power, which seems to connect the transmitter and the
receiver with a mobile “wireless optical fiber”.
Index Terms
Resonant beam charging, simultaneous wireless information and power transfer,
laser communications, free space optical communications.
I. INTRODUCTION
A. Motivation
Mobile devices, such as smart phones, laptops, smart speakers, become more and more
universal in our houses. The communication requirement of these indoor devices in the future
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2is ultrahigh bitrate with meter-level distance. Light, as the information carrier, can provide
ultrawide bandwidth. Therefore, free space optical communication (FSO) has the potential to be
wildly used in indoor scenario. The vision of the sixth generation (6G) mobile communication is
expected to adopt FSO [1, 2], which will enhance the ability of computing and communication of
mobile Internet of things (IoT) devices and promote the developments of big data and intelligent
cognition over IoT [3–7].
However, typical FSOs such as visual light communication (VLC), infrared (IR) communica-
tion, and laser communication face several challenges. The signals of VLC and IR generated from
a light emitting diode (LED) suffer from heavy attenuation, although they usually have a wide
coverage area [8, 9]. Laser communication has the advantages of high power and long distance,
which means high signal-to-noise ratio (SNR). However, laser beams need to be precisely aligned
with receivers, which results in weak mobility.
The resonant beam communication (RBCom) proposed here has the advantages of wide
coverage area, high power and long distance as well as the mobility. RBCom is based on
resonant beam charging (RBC), which is also known as distributed laser charging (DLC).
RBC was proposed for wireless power transfer (WPT) with intrinsic-safe, high-power,
self-alignment and long-range features [10]. We would like to explore the RBC’s potential in
communications.
As shown in Fig. 1, the RBCom system is designed to deliver data and power simultaneously,
which seems to connect the communication devices with a mobile “wireless optical fiber”. Two
retro-reflectors embedded in the transmitter and receiver, respectively, enable mobility. The power
beam resonating between the transmitter and the receiver can be cut off by obstacle intrusion,
which guarantees the WPT safety. In the meanwhile, the high-power resonant beam can play
the role of information carrier for FSO. The mechanism of RBCom is presented detailedly in
Section II.
B. Literature Review
The design concept of RBCom origins from the design of the very long laser proposed by G.
J. Linford etc. in 1973[11, 12]. Laser cavity length up to 30 km was studied, and the application
of atmospheric pollution detect was discussed. In order to reduce the impact of alignment error
of two plain mirrors in a long laser cavity, two retro-reflectors were used to substitute for the
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Fig. 1 Data and Power Transfer via Resonant Beam
plain mirrors. Therefore, Linford’s long laser had the features of self-pointing with a vary degree,
as well as the property of fail-safe self-terminating oscillation if the laser beam is interrupted.
In 2016, Q. Liu etc. reported the RBC technology, based on the very long laser design,
to charge mobile devices via the retro-reflected resonant beam between the transmitter and the
receiver [10]. Afterwards, Q. Zhang etc. analysed the transmission model of the RBC system,
and then, proposed the adaptive RBC (ARBC) system to improve the energy utilization [13, 14].
In 2018, W. Fang etc. proposed the fair scheduling algorithm in RBC system [15], while M.
Xiong etc. proposed the time-division multiple access (TDMA) design in the RBC system to
enable the multi-user charging control [16]. These works on RBC provide the significant basis
to the research of RBCom.
C. Contribution
We at first present the resonant beam communication (RBCom) system design. Then, we
propose the analytical model of the RBCom system to depict its power transfer and information
transfer procedures, respectively. Relying on the numerical evaluation, we find that the RBCom
system can achieve 9 Gbit/s with 200 mW received optical power.
The rest of the paper is as follows. The design of the RBCom system and its mechanism are
presented in Section II. The analytical model of the RBCom system is presented in Section III.
The numerical results are presented in Section IV. Finally, the conclusions are made in Section V.
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Fig. 2 Resonant Beam Communication System Diagram
II. SYSTEM DESIGN
Fig. 2 depicts the RBCom system diagram relying on the RBC power transfer presented
in [13, 17], the light beam resonates between the two retro-reflectors R1 and R2, while stimulating
the gain medium for optical amplification. Therefore, RBCom has two key features:
• Mobility: Retro-reflector can reflect the incident beam from any directions to its parallel
reverse orientation. Therefore, the transmitter and the receiver can move flexibly while
keeping the beam shuttling between the two retro-reflectors. The pump laser diode (LD)
supplies power for the gain medium to maintain the resonance.
• High-power Safety: Any obstacles blocking the resonant beam path will terminate the
resonance immediately, and therefore, the power transfer procedure can be terminated,
avoiding the harm to obstacles.
R2 allows parts of the photons passing through to form a laser beam. The photovoltaic (PV)
panel converts the coupled output laser into electricity. At last, the battery can be charged with
the designed output voltage or current via the direct current to direct current (DC-DC) converter.
The information can be modulated on the resonant beam, so that an optical link for data and
power transfer can be created.
As shown in Fig. 2, the RBCom system comprises the transmitting (Tx) antenna and the
receiving (Rx) antenna which are the primary parts of the RBC system. The RBCom system
integrates a modulator and a linear current regulator at the transmitter; at the same time, it
includes a shunt circuit for communication and energy harvesting (CEH) at the receiver [18].
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Fig. 3 Analytical Model for Resonant Beam Communication System
With the input of modulated current, the resonant beam as well as the output laser carry not
only the power but also the information. The CEH module receives the output current of the PV
panel, and then, separates the signal to the communication branch and guides the energy to the
energy harvesting branch.
III. ANALYTICAL MODEL
Fig. 3 depicts the transmission model of the RBCom system. The input current of the pump
LD Iin = Ibias + isig generated by the current regulator comprises the signal current isig and the
bias current Ibias. We notate the input power of the pump LD as Pin, notate the pump laser power
as Ppump, notate the resonant beam power as Pbeam, and notate the coupled output laser of the Rx
antenna as Plaser. The power of the background light which has passed through the Rx antenna
is Pbkg. The output power and current from the PV panel are Ppv,o and Ipv,o, respectively. At
last, the CEH module separates the Ipv,o into the signal current isig,o for communication and the
charge current Ichg for energy harvesting.
A. Power Transfer
The WPT in the RBCom system includes 3 stages: 1) the input power Pin to the pump
laser power Ppump by the pump LD; 2) the power transmitting between the Tx and Rx antennas,
after which Ppump changes to Pbeam and then to the coupled output laser power Plaser; and, 3)
Plaser to the output electrical power of the PV panel Ppv,o. Thorough analysis, we find the linear
relationship between the input current and the output current.
1) Pump LD: The pump LD generates a laser beam to stimulate and drive the gain medium.
The current-power (I-P) characteristic of the pump LD can be described as [19]:
Ppump(Iin) =
hc
qλ
ηe[Iin − Ith], (1)
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and
ηe = ηinj
γout
γc
, (2)
where h is Planck’s constant, c is the speed of light in vacuum, q is the electron charge, λ is
the emission wavelength, ηe is the external quantum efficiency, and Ith is the constant threshold
current. The carrier injection efficiency ηinj and Ith are temperature dependent. γout/γc is the
photon extraction efficiency. Fig. 4 shows the I-P characteristic curve of the pump LD. We can
find that the relationship between the pump laser power and the input current above the threshold
is close to linearity. Note that the input current should be above the threshold when working.
2) Coupled Output Laser: The combination of the Tx and Rx antennas are similar to that
of a LD pumped solid state laser. For simplicity, the RBCom system can be modelled as a
long-cavity solid state laser. As analysed by [20], the output laser power from the Rx antenna
can be described as:
Plaser = ηstorePpumpf(d) + C, (3)
where ηstore is the conversion efficiency of population inversion, f(d) is the function related to
the distance d between the two antennas, and C is a constant value depending on the internal
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parameters. The gain medium absorbs the power from the incident pump laser to realize the
population inversion, which is a necessary step for generating the laser beam. The function f(d)
can be described as [20]:
f(d) =
2(1−R)p
(1 +R)e−2pi·
a2
λd − (1 +R) lnR
, (4)
where R is the reflectivity of R2, p is the overlap efficiency, and a is the radius of the aperture
that the beam passes through. In summary, the above process provides a linear relationship
between Plaser and Ppump at a specified d.
3) PV Panel: The PV panel converts the coupled output laser into electrical power. An
ideal PV panel can be modelled as a photo-current source Iph connected in parallel to a diode
whose forward current is Id. Fig. 5 shows the equivalent circuit of the PV panel [21, 22]. In
reality, the PV panel model should add a shunt resistor Rsh and a series resistor Rs. Therefore,
according to Kirchhoff’s law, the current-voltage (I-V) characteristics of a PV panel can be
described as [21, 22]:
Ipv,o = Iph − Id − Vd
Rsh
, (5)
and
Id = I0(e
Vd
nsnVT − 1), (6)
and
Vd = Vpv,o + Ipv,oRs, (7)
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Fig. 6 Photovoltaic Panel Output Current vs. Voltage
where I0 is the reverse saturation current, and ns is the number of cells connected in series in
the PV panel. Thus, for a single PV cell, ns = 1. In addition, VT is the junction thermal voltage
of the diode that related to the temperature:
VT =
kT
q
, (8)
where n is the diode ideality factor, k is the Boltzmann’s constant, and T is the panel’s
temperature in Kelvin.
The photocurrent Iph is related to the light power on the PV panel. We denote Ppv,i as the
input light power. Then, the photocurrent Iph can be estimated by [23]:
Iph = ρPpv,i, (9)
where ρ is the optical-to-electrical conversion responsivity in A/W and can be measured under
the standard test condition (STC, 25 ◦C temperature and 1000 W/m2 irradiance). From (9), we
can prove the linear relationship between the photocurrent Iph and the light power Ppv,i.
Fig. 6 shows the I-V characteristic curves at different light power. The PV panel operates at
different voltage with different load resistance RL although the light power, as well as Iph, is at
the same level. We can find a linear region in which the PV panel works similarly to a constant-
current source regardless of the load resistance RL. In the linear region, for each given Ppv,i, the
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output current, Ipv,o, of the PV decreases very slowly with the increasing of output voltage, i.e.,
Ipv,o ≈ Iph. The load circuit is generally modelled as an adjustable resistor. Therefore, we can
adjust the load resistance to keep the operating point of the PV panel in its linear region. Note
that increasing the series resistance Rs will decrease the linear region area. However, decreasing
the shunt resistance Rsh will weaken the constant-current property in the linear region [21]. It
is recommended to reduce Rs and to increase Rsh in productions.
B. Information Transfer
In the subsection above, we analyse the power transfer process of the RBCom system. If
the temperature shifting is slow, ηe can be assumed as a constant. Moreover, the value of f(d)
at a specific distance d can be considered as a constant attenuation ηd. From (1), (3) and (9),
the output current of the PV panel in the linear region can be described as:
Ipv,o ≈ Iph = ρ
{
ηstoreηd
{
hc
qλ
ηe [Iin − Ith]
}
+ C
}
= γ[Iin − Ith] + β,
(10)
where
γ = ρηstoreηdηe
hc
qλ
, and β = ρC. (11)
In (10), γ and β are constant factors, which verify the linear modulation ability of the RBCom
system.
In the following, we present the modulation model, the transmission loss, the receiver’s
equivalent circuit, the operating point, the signal power, and the noise impacts on the commu-
nication.
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1) Modulation: As analysed above, the input current Iin can be modulated to transfer
information. The signal carrier can be described as:
isig = Im cos(ω0t+ φ), (12)
where Im is the carrier amplitude, ω0 is the carrier frequency in rad/s, and φ is the carrier phase,
t is time. The signal carrier is biased by Ibias. Therefore, the input current of the pump LD can
be described as:
Iin = Ibias + isig
= Ibias + Im cos(ω0t+ φ).
(13)
Note that Iin is the combination of a direct current (DC) component Ibias and an alternating
current (AC) component isig. The bias current holds up the LD’s input current to exceed the
threshold and provides the primary charging power transferred to the receiver.
2) Transmission Loss: Note that (4) illustrates the transmission loss varying the distance
between the transmitter and the receiver in the RBCom system. As shown in Fig. 8, the path loss
profile of RBCom is distinct from that of laser and radio frequency (RF) communications [20, 24].
The power loss of RBCom is related to the parameters of the components in the RBCom system,
such as the radius of the aperture and the overlap efficiency. Besides the distance, the atmosphere
condition between the Tx antenna and the Rx antenna effects the resonant beam transmission.
The resonant beam is usually at infrared wavelength. Therefore, the refractive turbulence and
the water vapor in the atmosphere can result in beam power attenuation [25]. Particles such as
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smoke and fog whose size is larger than the wavelength can cause the power loss. Therefore,
it is important to choose the appropriate wavelength to reduce the power loss in experiments or
productions.
3) Receiver’s AC Equivalent Circuit: Fig. 7 depicts the equivalent circuit of the PV panel
and CEH module for the AC signal transmission [18]. The AC component of the PV’s output
power is coupled by the capacitor C0 and outputs from the communication resistor RC. The
energy harvesting branch receives the DC component and chokes the AC component by the
inductor L0. The operating point is determined by the DC component and the load resistance
RL. For analysing the transmission of the AC signal, the diode in Fig. 5 can be replaced with
the small-signal dynamic resistance r and the cell capacitance C in parallel, where C = CT+Cd
is the shunt capacitance of the transition capacitance CT and the diffusion capacitance Cd. The
inductor L models the inductance of wires connected to the PV panel.
The cell transition capacitance can be determined by the following equation [26]:
CT =
B√
V0 − Vd
, (14)
and
B = Apv
√
e0NB
2
, (15)
where Apv is the area of the PV panel,  is the permittivity of the semiconductor material (Si:  =
11.7, GaAs:  = 13.1), 0 = 8.85 × 10−12 is the vacuum permittivity, NB is the doping
concentration in the base region, V0 is the built-in voltage related to the temperature and the
doping concentration of the semiconductor [27], and Vd is the applied voltage at the diode.
Therefore, it can be learned that CT is a voltage dependent parameter.
The cell diffusion capacitance can be determined by the following equation [26, 28]:
Cd =
τ
2nVT
I0e
Vd
nVT , for ωτ  1, (16)
where ω is the angular frequency of the signal, and τ is the minority carrier lifetime which
is temperature dependent and can be measured in experiments [29]. Above all, C is voltage
dependent.
The cell dynamic resistance r can be determined by the following equation [30]:
1
r
=
dId
dVd
=
1
nVT
I0e
Vd
nVT . (17)
Therefore, r is voltage dependent. If Id  I0, (17) can be rewritten as: r = nVT/Id.
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4) Operating Point: In Fig. 6, the dashed line represents different load resistances RL. The
intersection point of one I-V curve and one RL line specifies the operating point. We can find
that with a fixed RL, the operating point varies with Iph. At different operating point, the PV
panel will achieve different AC parameters, since the cell capacitance and the dynamic resistance
are related to the cell voltage.
5) Received Signal: From (10), (12), and (13), the AC component of the photocurrent can
be obtained as:
iph,sig = γIm cos(ω0t+ φ). (18)
The frequency response of the PV-CEH network whose input is the photocurrent and the output
is the voltage at the resistor RC can be evaluated as [18]:
|hph(ω)|2 =
∣∣∣∣ vo(ω)iph(ω)
∣∣∣∣2
=
∣∣∣∣∣∣
RLC
Rs+jωL+RLC
RC
1
jωC0
+RC
1
r
+ 11
jωC
+ 1
Rsh
+ 1
Rs+jωL+RLC
∣∣∣∣∣∣
2
,
(19)
where ω is the angular frequency, j =
√−1 and RLC is the resistance of the parallel network
of the energy harvesting branch and the communication branch which is formulated detailedly
in [18]. Therefore, the average power of the signal at RC can be estimated as:
So =
|hph(ω0)|2 iph,sig2
RC
, (20)
where iph,sig is the root-mean-square photocurrent of the signal component. If the operating point
lies in the linear region, we can obtain:
iph,sig
2
=
(γIm)
2
2
. (21)
6) Receiver Noise: The effective noise at the receiver includes the shot noise and the
thermal noise of the circuit. The short noise is related to the received light power, including the
laser power and the background radiance. [18, 31].
The background radiance in the environment comes from the sunlight or the lamplight. The
background radiance power received by the PV panel is formulated as [31]:
Pbkg = ηRxHbkgBIFARxΦRxΓ, (22)
where ηRx is the optical efficiency of the Rx antenna, Hbkg is the background irradiance in W·m−2·nm−1·sr−1,
BIF is the optical bandwidth of the filter installed behind R2, ARx is the receiving area of the
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Rx antenna, and ΦRx is the solid angle of Rx antenna’s field of view. The background radiance
in the RBCom system should pass through the mirror R2 which has a low transmittance Γ.
Therefore, an additional attenuation on the background radiance exists, which does not exist in
general laser communication systems or visible light communication (VLC) systems. From (9),
the photocurrent caused by the background radiance can be obtained as:
iph,bkg = ρPbkg. (23)
The shot noise comes from the optical-to-electrical process in the PV panel and can be
modelled by a Gaussian distribution which has a flat power spectral density (PSD). The one-side
PSD of the shot noise in A2/Hz can be obtained by [8]:
N shpv,Hz−1 = 2qρPpv,i, (24)
where q is the electron charge, Ppv,i is the average optical power over the PV panel comprising
the laser power Plaser and the background radiance power Pbkg. The shot noise shares the same
network, as well as the same frequency response, with the signal. Therefore, the one-side PSD
of the shot noise expressed in W/Hz output from RC can be obtained as:
N sho (ω) =
|hph(ω)|2 × 2qρ(Plaser + Pbkg)
RC
. (25)
The thermal noises are generated by the resistors in the equivalent circuit depicted in Fig. 7.
The one-side PSD in A2/Hz of the thermal noise generated by the resistor RC can be obtained
as [8]:
N tho,RC = 4kTRC, (26)
where k is Boltzmann’s constant, T is the temperature of RC in Kelvin. Likewise, the one-side
PSD in W/Hz of the total output noise contributed by all the thermal noises in the circuit can
be obtained as [18]:
N tho (ω) = {|hRC(ω)|2N tho,RC + |hsh(ω)|2N tho,sh
+ |hRL(ω)|2N tho,RL + |hr(ω)|2N tho,r
+ |hRs(ω)|2N tho,Rs}/RC,
(27)
where N tho,sh, N
th
o,RL
, N tho,r and N
th
o,Rs
are the one-side PSD of the thermal noises that the resistors
Rsh, RL, r and Rs respectively generate, and |hRC(ω)|2, |hsh(ω)|2, |hRL(ω)|2, |hr(ω)|2 and
|hRs(ω)|2 are the frequency responses in V2/A2 of the networks that the thermal noises from
RC, Rsh, RL, r and Rs experience, respectively.
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TABLE I Parameter List
Parameter Symbol Value Unit
Reverse saturation current I0 9.381× 10−9 A
Diode ideality factor n 1.318 -
Temperature T 298.15 K
Series resistance Rs 1.3 Ω
Shunt resistance Rsh 5000 Ω
Conversion responsivity ρ 746 mA/W
Dynamic resistance r 839 Ω
Cell capacitance C 26.6 nF
AC chock inductor L0 50 mH
AC coupling capacitor C0 1 pF
Load resistor RL 0.6 Ω
Optical efficiency of Rx antenna ηRx 0.5 -
Background irradiance Hbkg 0.2 W·m−2·nm−1·sr−1
Bandwidth of optical filter BIF 20 nm
Solid angle of view of PV Φrcv 2pi(1− cos 30◦) sr
Transmittance of mirror R2 Γ 0.05 -
Average received laser power Plaser 200 mW
Peak-to-peak swing of received laser power Plaser,pp 100 mW
7) Signal-to-Noise Ratio: Over all, the signal-to-noise ratio (SNR) can be obtained as:
SNR =
So∫ BW
0
[
N sho (ω) +N
th
o (ω)
]
dω
,
(28)
where BW is the bandwidth of the lowpass filter at the output port which is used to filter out
the high-frequency noise.
IV. NUMERICAL RESULTS
In this section, we at first introduce the parameters used in the simulation. We next inves-
tigate the operating point and the dynamic parameters. Then, we depict the network frequency
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Fig. 9 Photovoltaic Panel Output Current Ipv,o vs. Photocurrent Iph
response for the signal and each noise source. At last, we investigate the SNR and the commu-
nication performance.
A. Parameters
The default parameters adopted in the following simulation are listed in Table I, unless
otherwise specified. For simplicity, we assume using a single cell PV panel, i.e. ns = 1. The
area of the PV panel Apv and the area of the Rx antenna ARx are assumed as 1 cm2. The
capacitance-voltage (C-V) characteristic curve of the PV panel are obtained from [32]. The
parameters of the PV cell I0, n, T,Rs, Rsh are obtained by searching the optimal values of them
to make the model expressed by (5) approximate to the I-V curve. As is analysed in [33], the
maximum optical-to-electrical conversion efficiency of a mono Si PV cell can reach about 25%
under STC. Assuming the PV panel efficiency of 25%, we obtained the conversion responsivity
ρ as 746 mA/W. The parameters of background irradiance Hbkg are obtained from [31]. The
average received laser power Plaser is assumed as 200 mW, then, the DC component of the
photocurrent Iph,dc can be estimated as 149.2 mA. The peak-to-peak swing of the received
laser power Plaser,pp is assumed as 100 mW. Then, the amplitude of the AC component of the
photocurrent Iph,ac can be estimated as 37.3 mA. The wire inductance L = 120 nH is obtained
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from [18]. We also consider the smaller wire inductance assumed as L = 10 nH, where the
length and the width of the wire approximate to 10 mm and 0.3 mm respectively. With different
L, resistor RC should be adjusted to achieve a flat passband in the frequency response.
B. Operating Point
The value of load resistance RL and photocurrent Iph determine the operating point. As
shown in Fig. 9. Given a certain RL, the relationship between the PV output current Ipv,o and
the photocurrent Iph is obtained. Each curve has two linear segments, between which a bent
segment connects them. If the operating point lies in the bent segment, a high-power (large
peak-to-peak current of Iph) signal will face with heavy distortion, as Ipv,o varies with Iph
nonlinearly. However, in the right segment region, Ipv,o changes slightly with the variation of
Iph, which means the amplitude of the output signal will be heavily reduced.
The dynamic parameters are voltage dependent. Therefore, they can be determined at a
specific operating point. Fig. 10 illustrates the variation in the dynamic resistance r and the cell
capacitance with the cell voltage Vpv,o. When the cell voltage is low, r can be a large value.
However, when Vpv,o is high, r becomes very low. On the contrary, C is at a low level and
increases rapidly when Vpv,o grows to a high level. From this figure, we can conclude that a
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Fig. 12 Frequency Responses (L = 10 nH and RC = 140 Ω)
May 21, 2019 DRAFT
18
104 105 106 107 108 109
 f0 (Hz)
10
15
20
25
30
35
40
SN
R 
(dB
)
 L=120 nH,  R
 C=480
 L=10   nH,  R
 C=140
Fig. 13 Signal-to-Noise Ratio vs. Carrier Frequency
low cell voltage is helpful for communication as a large dynamic resistance and a low cell
capacitance will improve the gain of the signal network.
C. Frequency Response
In the receiver, there are information signal, shot noise and five thermal noises affecting
the output voltage at the communication resistor RC. Fig. 11 and Fig. 12 depict the frequency
responses of the networks which the signal and the noises experience. The frequency response,
|hph(f)|2, of the signal network from the input Iph to the output vo is similar to a bandpass filter,
which reaches the high flat gain in the middle frequency region. We can find that the network
bandwidths approximate to 0.4 GHz (L = 120 nH, RC = 480 Ω) and 1.5 GHz (L = 10 nH,
RC = 140 Ω). The signal and the shot noise share the same gain, since they pass through the
same network. The other five curves in the figures are the frequency responses of the networks
which the five thermal noises experience. The most effective thermal noises come from RC and
Rs.
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TABLE II Communication Performance
L RC BW SNR m-QAM BER Rb
(nH) (Ω) (GHz) (dB) - - (Gbit/s)
120 480 0.4 35.8 1024 1.6× 10−4 4
10 140 1.5 23.2 64 4.7× 10−4 9
D. Signal-to-Noise Ratio
The SNR at the receiver is also a function of the carrier frequency. In order to filter out the
noise, the output voltage of the communication brunch vo will pass through a lowpass filter. We
assume that the filter bandwidth (BW) is equal to the bandwidth of the signal network. Under
this condition, the variation in SNR with the carrier frequency is depicted in Fig. 13. The result
shows that the SNRs in the passband of the two cases are greater than 35.8 dB and 23.2 dB
respectively. The communication performance that can be achieved with the two cases is shown
in Table II, where m is the quadrature amplitude modulation (QAM) order and Rb is the bit
rate.
In summary, when the average output laser power is 200 mW, SNR is 23.2 dB with 1.5 GHz
bandwidth. Thus, the RBCom system can achieve 9 Gbit/s bit rate using 64-QAM with bit error
rate (BER) of 4.7× 10−4.
V. CONCLUSIONS
In this paper, we present the resonant beam communication (RBCom) system for high-
rate free space optical communication (FSO) with wide coverage area and mobility. Relying on
the analytical evaluation, we find that the RBCom system can achieve 9 Gbit/s with 200 mW
received optical power. The RBCom system seems to connect the transmitter and the receiver
with a mobile “wireless optical fiber”, which can satisfy the high-rate requirement of mobile
communications.
There are several directions of future research, including: 1) optimizing the RBCom system
design parameters to enhance data rate; 2) studying wavelength division multiplexing (WDM) in
RBCom system to enhance data rate; and 3) optimizing system design to enhance power transfer
capability.
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